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background:  Low shear stress (LSS) has been associated with initiation and progression of coronary atherosclerosis. We sought to 
determine whether imposition of persistent LSS in the coronary arteries of hypercholesterolemic mini-pigs could induce advanced coronary 
plaques, including thin cap fibroatheroma (TCFA).
methods:  Five female Yucatan D374Y-PCSK9 transgenic hypercholesterolemic mini-pigs were implanted with a shear-modifying stent 
in the LAD (n=1) or LCx (n=4). The un-instrumented coronary artery served as the control. Coronary angiography, Doppler coronary flow 
velocity and intracoronary frequency domain optical coherence tomography (OCT) were performed in both instrumented and control 
arteries at baseline, 18 and 36 weeks after implantation. Following euthanasia, coronary arteries were perfusion-fixed, excised and 
sectioned at 3 μm intervals. Plaque classification was performed, and plaque burden defined as intima to media area computed at 60 μm 
intervals in the 2500 μm artery segment distal to the stent and in 1000 μm of the control artery. The 3D lumen was reconstructed from in 
vivo OCT images and computational fluid dynamics simulations were performed to calculate a novel index of change in LSS over time. 
Digitized histological sections from the 36 week time point were 3D co-registered with the reconstructed lumen at each time point, allowing 
calculation of the overlap between dynamic changes in LSS indices over time and plaque burden.
results:  All pigs developed plaques downstream of the stent, including TCFA (n=2), fibrous cap atheroma (n=1) and pathological 
intimal thickening (n=2). Significant axial heterogeneity in plaque phenotype was observed. Intima area (N=5, mean±SE) post stent was 
significantly increased compared to the control artery (1.85 ± 0.69 versus 0.34 ± 0.15 mm2, p<0.01). Local regions of high plaque burden 
overlapped with persistent reduction in LSS, with values at 18 and 36 weeks of 74.76 ± 4.52% and 62.18 ± 15.40% respectively, which was 
significantly higher than the overlap observed at baseline (1.51 ± 0.79%, p<0.02).
Conclusion:  Imposing LSS in the coronary arteries of D374Y-PCSK9 mini-pigs promotes focal advanced atherosclerosis including TCFA.
